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Using a combination of local-density approximation (LDA) and dynamical mean-field theory
(DMFT) calculations, we explore the correlated electronic structure of a member of the layered iron
oxychalcogenide Na2Fe2OSe2. We find that the parent compound is a multi-orbital Mott insulator.
Surprisingly, and somewhat reminiscent of underdoped high-Tc cuprates, carrier localization is found
to persist upon hole doping because the chemical potential lies in a gap structure with almost
vanishing density of states. On the other hand, in remarkable contrast, electron-doping drives an
orbital-selective metallic phase (OSMP) with coexisting pseudogaped (Mott-localised) and itinerant
carriers. These remarkably contrasting behaviors in a single system thus stem from drastic electronic
reconstruction caused by large-scale transfer of dynamical spectral weight involving states with
distinct orbital character at low energies, putting the oxychalcogenides neatly into the increasingly
visible tendency of Fe-based systems as ones in OSM phases. We detail the implications that follow
from our analysis, and discuss the nature and symmetries of the superconductive states that may
arise upon proper doping or pressurising Na2Fe2OSe2.
I. INTRODUCTION
Recent finding of unconventional high-Tc superconduc-
tivity (HTSC) in Fe arsenides and selenides have reinvig-
orated the HTSC revolution. In particular, the outstand-
ing and vigorous debates concerning the normal state giv-
ing way to HTSC in cuprates have also produced their
mark upon the discussion of mechanism(s) of HTSC in
Fe-based superconductors (FeSC): Does HTSC result as a
pairing instability of a conventional Landau-Fermi liquid
(LFL),1 or as one of a non-LFL, akin to the cuprates.2
Clearly, one possible way to resolve this very important
issue is to investigate as many members of the Fe-based
family as possible.
To date, both, normal paramagnetic and antiferromag-
netically ordered phases in various members have been
extensively studied. It has slowly emerged that, in their
normal, paramagnetic state the FeSC (both pnictides and
chalcogenides) increasingly fall into the bad metal cate-
gory. Usually, in correlated systems, the generic picture
is known by now to be one where a high-T bad-metal un-
dergoes a T -dependent crossover to a correlated or heavy
LFL at low temperature (T ). This is due to the develop-
ment of a severely renormalised lattice coherence scale,
driven by increasing relevance of electronic correlations
as T reduces. We will refer to this behavior as “standard”
for correlated metals, and thus any fundamental devia-
tion from this generic behavior will be termed “anoma-
lous”. According to this definition, increasing number
of Fe-based compounds fall into the anomalous class,
in the sense that LFL behavior is seemingly not recov-
ered at low T when superconductivity (SC) is suppressed
by appropriate perturbations. In SmFeAsO1−xFx,
3 for
example, destruction of SC by high magnetic fields re-
veals a low-T insulator-like state as in high-Tc cuprates.
4
NdFeAsO1−xFx shows similar behavior upon irradiation-
induced disorder.5 In both cases, the residual resistivity,
ρr(T ) ≃ −logT , suggesting an anomalous field- or rada-
tion (disorder) driven bad-metal-insulator transition at-
low T in the normal state, and that the normal state
might thus not be as normal as thought. SC even arises
directly from an even more incoherent semiconductor-
like normal state in FeSe1−xTex.
6 Optical and spectro-
scopic studies in 122-iron selenide7 superconductors show
large-scale spectral weight transfer (SWT) as a function
of temperature across the magnetic and superconducting
instabilities, a fingerprint of Mottness.8 Both ρ(T ) ≃ T
and bad metallicity above Tc or the Ne´el temperature
(TN ) are features shared along with other non-LFL met-
als close to a Mott instability.9 Thus, the non-LFL metal-
lic state in the above cases strongly points toward a fun-
damental role for Mott localization.10–12
In this context, recent finding of insulating, AF
ground state in layered Fe-oxychalcogenides12–16 is in-
teresting, since it confirms theoretical suggestions that
Mott-insulating parent compounds in the FeSC systems
could be found by increasing the ratio of the interaction-
to-hopping (U/W ) beyond a critical value for a Mott
transition.11,17 Evidence for Fe-layered compounds with
different intergrowth structures is very interesting: Its
generic effect is to reduce the one-electron bandwidths12
(W ) by employing two-dimensional secondary build-
ing units, making it possible to realize almost isolated
two-dimensional Fe-layers. The newly discovered Fe-
oxychalcogenides thus help to sharpen the fundamen-
tal debate18 on the degree of electronic correlations in
FeSC in general. Finding of large local moment value
on Fe, MFe ≃ 2.23µB,
14 along with large activation en-
ergies12–15 suggests strong electronic localization. The
consequences of Mottness upon physical responses of oxy-
chalcogenides has, however, not received the attention it
deserves.
Here we adopt a Mottness view with incorporation of
sizable multi-orbital (MO) correlations in the Fe d shell.
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FIG. 1: (Color online) Orbital-resolved LDA and LDA+DMFT (two values of U and fixed JH = 0.7 eV) density-of-states
(DOS) for the Fe d orbitals of Na2Fe2OSe2. Notice the narrow bands in the LDA DOS. Compared to the LDA results, large
spectral weight transfer along with Mott localization is visible in the LDA+DMFT spectral functions.
As shown below, all five d-bands must be kept at a min-
imally realistic level in order to satisfactorily resolve the
Mott insulating and bad metallic regimes obtained, re-
spectively, in pure and doped compounds. In Mott in-
sulators, sizable electronic correlations drives new phys-
ical effects upon (electron, hole) doping. They can in-
duce a pseudogap regime referred to above, where the
chemical potential lies in an energy region of vanishing
density of states (DOS),19 or orbital-selective (OS) in-
coherent states, naturally yielding co-existent insulating
and bad metallic states as in cuprates or in increasing
number of pnictides.20–22 In this work, we use the local-
density approximation plus dynamical mean-field theory
(LDA+DMFT)23 to study these issues. We also use these
results to discuss the influence of Mottness on issues men-
tioned above in lightly doped Na2Fe2OSe2 and follow this
up with specific predictions which can be tested in future
experiments.
II. RESULTS AND DISCUSSION
The crystal structure of Na2Fe2OSe2 (space group
I4/mmm) is built from alternate stacking of Fe2OSe2
blocks and double layers of Na along c-axis. In the
Fe2OSe2 unit, Fe
2+ (d6 configuration) ion is located
between oxygen atoms, forming a square-planar layer,
which is an anti-configuration to with respect to the
CuO2 layer of high-Tc cuprates. Using the cell parameter
values,15 we performed LDA calculations for Na2Fe2OSe2
within the linear muffin-tin orbitals (LMTO) scheme,24
in the atomic sphere approximation. Self-consistency
was reached by performing calculations with 163 irre-
ducible k-points. The radii of the atomic spheres were
chosen as r=2.512 (Fe), r=3.05 (Na), r=3.422 (Se) and
r=1.99 (O) a.u. in order to minimize their overlap.
Within LDA, the one-electron part of the Hamiltonian
reads H0 =
∑
k,a,σ ǫa(k)c
†
k,a,σck,a,σ, where a = (3z
2 −
r2, xz, yz, x2 − y2, yz) label the (diagonalized in orbital
basis) five Fe 3d bands, which are the only ones we re-
tain, since the non-d-orbital DOS have negligible or no
weight at EF .
A. Electronic structure
In Fig. 1 we show the LDA one-electron band structure,
confirming that the active electronic states involve the Fe
d carriers. A sizable reduction (O(30)%) of the average
LDA bandwidth (WLDA) relative to that of tetragonal
FeSe,11 induced by hybridisation with oxygen atoms and
distorting effects of the extra Na layers, is obtained. As
shown previously, FeSe is already a bad metal close to a
Mott insulator,11 and the significantly smaller WLDA for
Na2Fe2OSe2 then naturally implies favoring a Mott insu-
lator in oxychalcogenides. The MO-driven anisotropies in
the LDA band structure are also manifested in Fig. 1. As
is common to all FeSC, the 3z2 − r2, xy orbitals exhibit
the bonding/antibonding splitting characteristic of the
tetragonal unit cell. These bands, almost totally band-
gapped near the Fermi energy (EF ) in the FeSC systems
go over into highly orbitally polarized, narrow bands in
Na2Fe2OSe2. A similar feature is found for the xz orbital.
3Moreover, the real crystal-field splitting also severely
renormalizes the LDA orbital occupancies (promoting en-
hanced orbital polarization) of the 3z2−r2, xz, xy sectors
as well. In another important distinction to the FeSC, the
(strong) crystal-field splitting also lifts the degeneracy of
the xz, yz orbitals, leaving an AF ground state at low-T
without any tetragonal-to-orthorhombic structural phase
transition. It thus follows that the novelties found in
FeSCs, relating to electronic nematic instabilities in the
tetragonal phase near the borderline of structural and
magnetic transitions, will not play an active role in oxy-
chalogenides. Thus, oxychalcogenides should show very
different responses upon carrier doping: elucidating pre-
cisely this aspect with a well-controlled approach will be
our aim in this work.
We now discuss our LDA+DMFT results obtained
within the d6 configuration of the Fe2+ in Na2Fe2OSe2.
Starting with the five Fe d-orbitals in LDA, we use MO-
DMFT10 to derive the correlated d-band spectral func-
tions. We use the MO iterated perturbation theory as an
impurity solver for DMFT.25 This perturbative, many-
particle scheme has a proven record of recovering correct
LFL behavior, and bad-metallicity in correlated oxides.
In the MO problem: H = H0 +Hint with
Hint = U
∑
i,a
ni,a↑ni,a↓
+
∑
i,a 6=b
[U ′ni,ani,b − JHSi,a · Si,b] ,
U ′ ≡ U − 2JH [U (U
′) is the intra- (inter-) orbital
Coulomb repulsion] and JH is the Hund’s rule coupling.
23
We choose values of U = 4.0 eV, JH = 0.7 eV as em-
ployed in our earlier works.10,26 Though not determined
ab initio our parameter choice is consistent with our ear-
lier and other theoretical works and with our underlying
view that Fe-pnictides and -chalcogenides are better re-
garded as sizably correlated metals.26,27
B. Mott-insulating phase
In the case of undoped Na2Fe2OSe2, our LDA+DMFT
results, shown in Fig. 1 exhibit a clear Mott insulating
gap in the one-particle spectral function. Several in-
teresting features are clearly stand out: (i) The Mott
gap is orbital-dependent, i.e, intrinsically anisotropic.
(ii) Examination of the orbital-resolved spectral func-
tions reveal a behavior hitherto known to FeSC systems.
Namely, all orbitals are partially populated due to U ′-
induced dynamical inter-orbital entanglement,25 while
the total orbital population is integral, as it should be
for undoped (δ = 0) Na2Fe2OSe2. As seen in Fig. 1,
strong dynamical MO correlations originating from U,U ′
and JH lead to sizable spectral weight redistribution over
large energy scales and the formation of a severely recon-
structed (compared to LDA) correlated electronic struc-
ture. This feature is characteristic of multiband Mott
systems, with concomitantly modified upper and lower
Hubbard bands at high-energies: These latter features
are related to the strongly coupled spin-orbital local mo-
ments defining a Mott insulator without long-range or-
bital or magnetic order. Though our results pertain to
T = 0, they are thus formally a valid description of the
high-T Mott insulator state described before.
C. Filling-controlled electronic transition
What happens upon carrier doping? Even though
no data exists, the generic appearance of novel metal-
lic states with low energy pseudogaps, and the instabili-
ties of such states to unconventional order, and, in par-
ticular, to HTSC, in a wide variety of other correlated
matter makes this a very important question to inquire
about. As alluded to in the introduction, our aim here is
to build upon the strengths of correlated electronic struc-
ture modelling to predict the effect of carrier doping. In
particular, based on explicit calculations, we will present
a set of predictions which could be tested in future ex-
perimental work.
In Fig. 2 we show the changes in the correlated elec-
tronic structure upon hole doping (n ≡ 6+δ, with δ < 0)
the Mott insulator. An intriguing observation is that
the Mott localisation-delocalisation phase transition does
not occur at small doping. However, as |δ| increases, a
selective-Mott state develops, in which the xz, yz, x2−y2
spectral functions show behavior of a Mott insulator with
vanishing DOS at EF , while the 3z
2−r2, xy orbitals now
show (selective) metallic behavior, characterized by the
presence of incoherent in-gap states at EF . This is a
clear demonstration of strong Mottness19 and an orbital-
selective Mott transition (OSMT) in Na2Fe2OSe2. What
is the origin of these features? In a MO system like
the oxychalcogenides, strong (incoherent) scattering be-
tween different carriers in orbital states split relative to
each other due to the specific crystal field (see discus-
sion of this aspect above) leads to two main effects:
(i) It leads, via static-Hartree contributions (from the
static part of the orbital-dependent self-energies) to an-
orbital-dependent shifts of the d-bands relative to each
other, and (ii) strong dynamical correlations due to siz-
able U,U ′, JH cause appreciable SWT over large energy
scales, from high to low-energy, upon carrier doping.
This second feature leads to a drastic modification of the
spectral lineshapes. In full accord with our earlier quali-
tative discussion, the increase of the effective U/W ratio
in the present case relative to FeSe and Fe-arsenides leads
to increased low-energy incoherence, as the pronounced
pseudogap and very broad low-energy spectral features
clearly shows. Microscopically, strong incoherent scat-
tering, arising from co-existence of Mott-localized and
bad metallic states, leads to an almost complete sup-
pression of the LFL quasiparticles and the emergence
of an incoherent (pseudogaped) spectra, reminiscent of
what is seen in cuprate oxides. Microscopically, infrared
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FIG. 2: (Color online) Hole doped LDA+DMFT (U =4.0 eV, JH =0.7 eV) spectral functions for the Fe d orbitals of Na2Fe2OSe2.
As in cuprates,19 strong hole localization is found in the lightly doped regime: only narrow gap states are formed in the slightly
more delocalized 3z2 − r2, xy orbitals.
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FIG. 3: (Color online) Effect of electron doping on the LDA+DMFT (U =4.0 eV, JH =0.7 eV) spectral functions for the Fe
d orbitals of Na2Fe2OSe2. Electron delocalization and appearance of narrow quasiparticle resonances near the Fermi energy
is seen within the 3z2 − r2, xz, yz channels. Selective-localization and pseudogap features are the fingerprints of electronic
correlations within the x2 − y2, xy orbitals.
LFL behavior (narrow Kondo resonance in DMFT) in the
3z2−r2, xy orbitals is almost extinguished by strong scat-
tering between the Mott-localized xz, yz, x2− y2 and the
quasi-itinerant 3z2 − r2, xy components of the (DMFT)
matrix-spectral function, due to sizable U ′, JH , and is a
clear manifestation of the OSMT in the five-band Hub-
bard model we use.
Since there is no particle-hole symmetry in the system,
it is interesting to inquire as to the effects of electron
doping (n ≡ 6 + δ, δ > 0) in Na2Fe2OSe2. In particu-
lar, we want to study if electron doping is qualitatively
different; i.e, whether incoherent non-LFL behavior still
5survives in the infrared, or if coherent LFL response is
favored. Fig. 3 exhibits the answer: The x2−y2, xy spec-
tral functions show clear pseudogap behavior, while, very
interestingly and in stark contrast to the hole-doped case,
the 3z2 − r2, xz, yz spectral functions now show narrow
LFL-like quasiparticles at EF . Hence, electron doped
Na2Fe2OSe2 is predicted to lead to a more coherent (in
the LFL sense in the infrared) state than its hole-doped
counterpart above. The situation seems to be somewhat
similar to the 122-FeAs systems,28 where both coherent
LFL-like and strongly incoherent non-LFL responses, de-
pendent on the type and extent of doping, are seemingly
observed. We point out, however, that such comparisons
are inevitably fraught with danger, especially since the
xz, yz orbital degeneracy and the soft orbital fluctuations
characteristic of the 122-FeAs systems do not play a role
in the Fe-oxychalcogenides.
The electron-hole asymmetry and selective-Mott tran-
sition in Na2Fe2OSe2 is further visible in orbital re-
solved self-energies, Σaσ(ω), shown in Fig. 4. Notice-
able features include: (i) The insulating state is mani-
fested by a sharp pole in ImΣaσ(ω) as well by divergent
ReΣaσ(ω) (not shown) close to EF . (ii) In the doped
regime, only the higher (in energy) xy orbital shows LFL
(ImΣaσ ≈ −ω
2) form at small ω. On the other hand, (iii)
the imaginary part of the self-energy of the 3z2 − r2 or-
bital at EF is finite (i.e., ImΣ3z2−r2σ(ω = 0) < 0). As is
known, such behavior is caused by strong scattering be-
tween Mott localized and quasi-itinerant electronic states
in the MO-DMFT problem, which maps onto an effective
spinful Falicov-Kimball model in the local limit. These
results imply that underdoped oxychalcogenides should
be located in pseudogap regime and the metallic state
obtained by the filling-controlled Mott transition is un-
conventional.10 The origin of this unconventional metal
is the lattice orthogonality catastrophe that occurs due
to orbital-selective blocking of the coherent motion of the
doped hole in the DMFT due to sizable U ′, JH in the MO
Hubbard model.
Armed with the above results,26 we now attempt to
predict the detailed physical response in the paramag-
netic state of Na2Fe2OSe2. In Fig. 5, we show the total
LDA+DMFT spectral functions. Clear Mott insulator
features are visible for δ = 0, and we propose that fu-
ture photoemission and X-ray absorption spectroscopy
results, which probe one-electron subtraction and addi-
tion spectra, can be directly compared with these: In par-
ticular, a broad incoherent peak below −0.8 eV should
be seen in both pure and doped cases. Additionally,
drastic modification of the LDA+DMFT spectra with
δ 6= 0 is clearly visible. Our results for the hole- and
electron-doped spectral functions (n = 5.8, 6.2) reveal an
clear differences, as found above: For hole-doped case, we
find an almost totally incoherent spectral response due
to the almost total blocking of coherent one-electron dy-
namics due to the lattice “orthogonality catastrophe”as
noted above. For electron doping, however, a small qua-
sicoherent LFL component is visible, notwithstanding
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FIG. 4: (Color online) Orbital-resolved imaginary parts of the
self-energies for the Fe d orbitals of stoichiometric and (elec-
tron/hole) doped Na2Fe2OSe2 with U = 4.0 eV, JH = 0.7 eV.
Notice the evolution of the sharp pole in the self-energies near
EF across the doping-induced selective-Mott delocalization.
large-scale dynamical spectral weight transfer common
in both cases. These are stringent tests for our pro-
posal, and experimental verification should place it on
solid ground. More distinguishing tests would be charac-
teristic signatures in transport: For example, incoherent
bad-metallicity with clear non-LFL T -dependence of the
resistivity, ρ(T ) ≃ T n with 0 ≤ n < 1.5 should be seen
in the hole-doped non-LFL cases, while much more con-
ventional LFL-like resistivity, ρ(T ) ≃ T 2 should be seen
in the electron-doped cases.
One of our central results is the finding of co-existing
orbital-selective incoherent and heavily dressed but co-
herent charge carriers. This behavior is reminiscent
of what is found in the pseudogap regime in the un-
derdoped HTSC cuprates. However, in cuprates, this
differentiation of electronic states occurs in momentum
space: Carriers in the nodal region are more quasico-
herent than ones along the antinodal direction, which re-
main incoherent and in Mott localised states. It has been
demonstrated, using a cluster-to-orbital mapping29 that
this nodal/antinodal differentiation in one-band Hubbard
models is the momentum-space analog30 of the orbital-
selective Mott transition in models with several active
orbitals. This is also borne out by our findings here,
where the frequency dependence of the imaginary part
of a subset (of orbitals self-energies) in Fig. 4 show Mott
insulator features, while others show quasicoherent be-
havior. Viewed in terms of the above mapping, an
analogy can be drawn with the observations of cellular-
DMFT studies,23,30 wherein similar features within the
two-site cluster-DMFT were found: Suppressed coher-
ence of antinodal quasiparticles originated from Mott
physics while the nodal states remained protected against
Mott localisation. Selective-localization in momentum
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FIG. 5: (Color online) Total density-of-states for the
Fe d orbitals of stoichiometric and (electron/hole) doped
Na2Fe2OSe2 with U = 4.0 eV, JH = 0.7 eV. Notice the
modification of the LDA+DMFT spectra from a Mott in-
sulator (n = 6) to an almost totally incoherent electronic
state (n = 5.8) due to large-scale transfer spectral weight.
Selective microscopic coexistence of coherent-incoherent low-
energy electronic states is predicted for electron-doped (n =
6.2) Na2Fe2OSe2.
(high-Tc cuprates) or in orbital (FeSC) space thus seems
to be a common element that provides a common, micro-
scopic origin for the suppression of LFL coherence and
emergence of non-LFL normal state properties of uncon-
ventional metals.4
D. Mechanisms of unconventional
superconductivity
Finally, motivated by a host of studies1,31–33 which
propose the possibility and gap-function symmetry of su-
perconducting states based on the nature (LFL or non-
LFL) of the normal state and the nature of the renor-
malised Fermi surface(s), we attempt to carry out a qual-
itative program in our case. Specifically, we will focus
on two normal state features: (i) The LFL or non-LFL
character of the normal state(s) found above, and (ii) the
natures of the renormalised Fermi surfaces to explore the
range of superconduting state(s) that may result.
(i) Hole doping: Since LFL picture has been totally
extinguished in the normal state for hole doping, it fol-
lows that the instability to any unconventional supercon-
ducting state cannot, by definition, proceed via the con-
ventional route of BCS-like pairing of (heavily dressed
or otherwise) long-lived quasiparticles: It is then much
more likely, as occurs in critical metals,32 that SC pair-
ing occurs as a result of the relevance of the inter-site,
inter-orbital two-particle residual interactions in the in-
coherent metal. As worked out for the multiband situa-
tion characteristic of Fe-based systems, such a residual
interaction should involve pair-hopping electronic pro-
cesses with MO character. In the hole-doped case above,
with metallic xy, 3z2 − r2 states crossing EF , we ex-
pect pairing to primarily involve solely the xy band or
both xy, 3z2 − r2 states if the Fermi surface has ap-
preciable warping along kz . Once SC has stabilised in
the xy band, an interband proximity effect characteris-
tic of multiband SC34 must eventually take over to give
full three-dimensional SC. Since the two-particle hop-
ping is expected to acquire the frustrated form factor
γ(k) = (coskx+cosky) + αcoskxcosky (since the residual
interaction scales as the second power of the one-electron
hopping),32 the SC gap function may or may not have in-
plane nodes, depending on whether the renormalised xy
band dispersion intersects the superconducting gap func-
tion.
(ii) Electron doping: Since more quasicoherent normal
state behavior sets in for electron-doping, a more con-
ventional analysis for superconducting pairing is man-
dated. Remarkably, since LFL-like behavior in the in-
frared now obtains for the xz, yz, 3z2 − r2 bands, the
situation that emerges is similar to the one1,31,35 found
for the 1111-FeAs systems in early itinerant-based stud-
ies, though the present result places these bands much
closer to the Mottness regime, as an examination of our
results above shows. Thus, it is possible that small ad-
ditional perturbations might tilt it into the incoherent
regime. This analogy can now be used to directly predict
that the superconduting state will most probably have
in-plane s± pair symmetry. Further, depending on the
extent of the c-axis corrugation of the three-dimensional
(3D) Fermi surface, it will (or will not) have accidental
c-axis nodes.32,36
It is thus quite remarkable that both, the nature and
extent of orbital selectivity in hole- and electron-doped
cases play a critical role in choosing the detailed set of
conditions which determine the nature and symmetry of
the superconducting state in each cases. The diversity of
pairing states in Fe-based systems, by now appreciated to
be a consequence of the MO nature of these systems, may
thus be exposed in Fe oxychalcogenides if these can be
driven superconducting by appropriate pressure, chem-
ical and/or electrical doping. Whether this fascinating
state of affairs unfolds in the future only time will tell.
III. CONCLUSION
To summarize, we have used LDA+DMFT for a min-
imally realistic five-band Hubbard model to perform a
detailed study of a doped Mott insulator in the recently
discovered Fe oxychalcogenide. In particular, consider-
ing Na2Fe2OSe2 as a suitable template, we have care-
fully analysed its paramagnetic Mott state, baring the
orbital-selective Mott gap as an effect of multi-orbital
Hubbard correlations. Much more interesting behav-
ior is predicted when we consider electron- and hole
7doping of this state: Upon the latter, hole localization
or incoherence persists because the chemical potential
lies in a gap region with vanishing density of states,
or in the low-energy pseudogap, which we ascribe to
the blocking of coherent motion of doped holes due to
a lattice orthogonality catastrophe induced by orbital-
selective Mottness. On the other hand, in a remarkable
difference, electron doping this Mott insulator leads to
an orbital-selective low-energy quasi-coherent states co-
existing with pseudogapped states, implying low-energy
strongly correlated Fermi-liquid state with a small quasi-
particle weight. These can be directly tested by a com-
bination of future spectral and transport measurements.
Finally, based upon the reconstructed Fermi surfaces im-
plied by our results as well as upon the non-LFL or LFL
nature of the metallic phases found here, we discuss the
nature and symmetry of the possible unconventional su-
perconducting states that one may find upon proper dop-
ing or pressurising the system. Such studies are called
for, and should confirm or refute our predictions.
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